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REPORT,  &c. 


Canal  Commissioner’s  Room* 


Joseph  Ritner, 


March  I,  1837. 


Governor  of  Pennsylvania, 

Sir  : — By  direction  of  the  board,  I  herewith  transmit  to  you  a  du¬ 
plicate  of  the  final  report  and  estimates  and  the  survey  of  a  canal 
route  between  the  West  Branch  improvements  and  the  town  of  Frank¬ 
lin,  on  the  Allegheny  river,  byB.  Aycrigg,  Principal  Engineer,  with 
a  view  to  their  being  laid  before  the  legislature. 

Very  respectfully, 

MOSES  S'ULLIVAN,  President, 


Harrisburg,  February,  1837. 

To  Moses  Sullivan  Esq. 

President  of  the  Board  of  Canal  Commissioners  o^  Pennsylvania. 

Sir  : — In  the  partial  report  made  to  the  board  on  the  13th  Decem¬ 
ber  last,  there  was  given  a  general  view  of  the  result  of  the  examina¬ 
tion  to  ascertain  the  best  mode  of  connecting  the  improvements  on 
the  West  Branch,  with  those  on  the  Allegheny;  whether  by  canal, 
slackwater  or  rail-road.  An  entire  water  communication  was  there 
shown  to  be  practicable  upon  the  ground,  that  the  valley  of  Sandy 
Lick  creek  might  be  converted  into  a  reservoir,  capable  when  once 
filled,  of  supplying  more  water  than  could  be  used  in  one  season. 
That  one  fourth  of  the  smallest  amount  that  has  fallen  annually  in 
Lebanon,  during  the  last  seven  years,  when  collected  from  the  basin 
immediately  surrounding  the  reservoir,  and  containing  an  area  of 
eighty  square  miles,  will  be  sufficient  to  fill  its  depth  of  twenty  feet 
over  an  average  area  of  three  square  miles,  while  we  can  also  com¬ 
mand  the  drainage  from  twenty  additional  square  miles,  on  the  eas¬ 
tern  side  of  the  dividing  ridge.  And  finally,  to  remove  all  doubts 
from  the  minds  of  the  most  incredulous,  we  can  procure  the  whole  of 
the  water  of  Little  Toby. 
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But  since  doubts  may  exist  in  the  minds  of  some  who  do  not  feei- 
sufficiently  acquainted  with  the  subject  to  decide  for  themselves,  but 
depend  upon  the  reports  of  those  who  have  made  this  business  their 
study,  and  therefore  hesitate  between  the  apparently  conflicting  opin¬ 
ions  of  different  engineers,  one  stating  that  a  water  communication  is 
practicable,  and  another  that  it  is  not,  it  is  proper  to  call  attention  to 
the  fact  that  there  is  no  such  conflicting  opinion. 

Had  it  been  proposed  to  feed  the  canal  in  this  neighbourhood  by  a 
dam  constructed  half  way  across  the  Susquehanna,  we  might  have 
placed  every  confidence  in  the  report  of  the  engineer,  and  granted  it 
to  be  a  fact  that  nothing  better  could  be  done,  but  we  should  not  have 
required  his  opinion  to  have  at  once  decided  that  it  would  answer  no 
useful  purpose..  But  should  a  subsequent  examination  prove  that  this 
dam  might  be  extended  across  the  river,  the  question  A^ould  then  as¬ 
sume  an  entirely  different  appearance. 

As  to  the  point  at  issue :  Had  the  former  report  merely  stated  in 
general  terms,  that  a  water  communication  was  impracticable,  the  as¬ 
sertions  might  differ,  either  with  or  without  there  being  a  difference  of 
opinion,  and  we  should  be  at  loss  to  know  what  was  the  real  state  of 
the  case.  But  in  this  instance  we  are  not  left  in  doubt,  for  we  have 
the  premises  from  which  the  former  conclusions  were  drawn  and  be¬ 
ing  in  posession  of  these,  we  have  sufficient  grounds  for  pronouncing 
them  undoubtedly  correct  as  far  as  they  go.  Ifnothing  more  could  be 
done  than  was  formerly  proposed,  it  would  be  useless  to  agitate  the 
question,  and  we  might  fold  our  arms  quietl)  and  see  other  states  ex¬ 
tending  their  water  communications  to  the  west,  without  being  able 
to  compete  with  them  by  a  similar  improvement. 

The  defect  in  the  former  examination  was  not  its  inaccuracy,  for 
we  found  all  the  facts  as  stated,  but  its  deficiency  in  stopping  short 
of  the  mark  and  omitting  that  which  was  of  most  consequence  with¬ 
out  noticing  other  less  important  differences.  In  1827,  it  was  propo¬ 
sed  to  construct  a  reservoir  four  feet  deep,  and  covering  an  area  of 
two  hundred  and  fiifty  acres.  In  1836,  it  is  proposed  to  extend  this 
reservoir  to  forty  times  the  former  size,  or  twenty  feet  effective  depth, 
with  a  full  area  of  over  two  thousand  acres.  The  communication 
was  impracticable  according  to  the  plan  of  1827,  but  the  difficulty 
vanishes  in  1836.  There  is  no  difference  of  opinion,  for  no  opinion 
was  ever  given  before  upon  the  proposed  plan,  and  the  whole  ques¬ 
tion  now  stands  alone  as  much  as  if  there  never  had  been  a  previous 
examination  of  the  country.  The  facts  are  as  stated,  and  it  re¬ 
quires  no  abstruse  scientific  investigation,  to  draw  the  conclusion  that 
a  water  communication  is  undoubtedly  practicable.  It  is  a  plain 
common  sense  matter,  that  any  man  can  comprehend  who  will  take 
the  time  to  examine  for  himself.  The  calculations  of  the  supply  of 
water  are  contained  in  the  former  report. 

It  is  worthy  of  notice  that  this  is  but  one  of  the  four  routes  that 
hfive  been  examined  before  last  season,  and  that  there  has  been  but 
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one  report  fomerly  made  upon  this  section.  The  rest  iiaving  no 
bearing  on  the  present  question. 

With  respect  to  the  estimate,  the  same  work  may  be  made  to  ap¬ 
pear  very  difierenth  by  supposing  every  thing  favorable  and  prices 
low,  by  taking  average  work  and  prices,  or  by-supposing  every  thing 
adverse.  It  therefore  becomes  an  important  part  of  every  estirralo  to 
have  it  distinctly  stated  which  of  the  three  it  is  intended  for,  whether 
the  least  possible,  the  propahle  or  the  greatest  that  can  be  expected. 
In  accordance  with  this  view,  the  following  estimate  is  given  as  the 
ultimate  expense  of  the  improvement  according  to  the  line  as  actually 
run  and  laid  out  on  the.  ground,  without  subtracting  any  thing  for 
changes,  that  during  the  examinations  appeared  reasonable,  and  like¬ 
ly  to  reduce  the  expense,  since  the  object  kept  in  view  was  to  get  over 
as  much  of  the  distance  as  vvas  possible,  taking  time  only  to  examine 
one  single  arrangement  of  the  line,  and  ascertain  its  expense,  leaving 
it  for  future  consideration  to  alter  and  amend  the  plan  so  as  to  fit  it 
more  exactly  to  the  country  and  consequently  reduce  the  cost. 

When  different  plans  of  improvement  suggested  themselves,  the 
question  was  settled  by  estimating  the  most  expensive ;  side  hill.'- 
were  supposed  to  be  solid  roek^  and  the  banks  supposed  to  be  thrown 
entirely  in  the  beds  of  the  creeks,  arid  the.  principle  of  over  estimating 
carried  throughout. 

In  laying  out  and  constructing  the  canal  these  would  be  reversed. 
Time  would  be  taken  at  each  point  to  decide  the  best  manner  of  im¬ 
proving  that  particular  place.  No  side  hill  would  be  avoided  unless 
counteracted  by  disadvantages  in  the  use  of  the  canal.  The  prices  on 
the  average  probably  less  than  those  which  have  been  asumed,  and 
from  all  these. circumstances  taken  togetherj  and  a  proper  economy 
in  adapting  the  work  to  the  end  proposed  without  useless  expense,  for 
the  purpose  of  display,  there  is  little  doubt  but  that  the  co.st  will  be 
less  than  the  estimate.  But  as  a  matter  of  security,  the  question 
should  be  met  upon  the  grounds  of  the  whole  of  the  amount  beinir 
required.  The  estimate  for  the  main  tunnel  on. the  summit  is  made 
upon  the  supposition  that  it  may  be,  necessary  lo  carry  in  tbe  deep 
cuts  until  the, rock  reaches  the  height  of  forty  feet  above  the  bottom 
of  the  canal.  This -would  be  more  expensive  than  tunnelling,  but  is 
in  accordance  with  the  general  principle  of  overestimating  as  before 
mentioned.  The  distance  between  these  points,  we  found  by  sound¬ 
ing,  to  be  one  mile  or  as  near  as  may  be,  and  one  mile  is  therefore  taken 
as  the  length  of  the  tunnel.  It  is  also  presumed  from  the  general 
character  of  the  rock  in  that  section  of  the  country  that  the  roof  will 
support  itself;  but  the  estimate  is  made  upon  the  supposition,  that  the 
excavation  be  made  large  enough  to  admit  a  wall  and  arch,  should 
they  at  any  future  time  be  found  necessary.  The  excavation  is  ta¬ 
ken  at  twenty-five  feet  wide  from  the  height  of  the  towpath  to  the 
springing  lines  of  the  arc  of  excavation,  at  fourteen  feet  above  the 
bottom,  and  the  centre  made  semicircular.  The  water  way  to  he 
seventeen?  feet  wide  and  five,  feet  .deep,  and-,  width  above  towpath 
twenty-one  feet  when  walled. 


With  one  tunnel  of  this  description,  a  mile  long,  the  boats  would 
be  obliged  to  wait  for  certain  hours  and  pass  in  fleets  ;  but  when  this 
becomes. a  serious  difficulty  frorn  the  increase  cf  trade,  a  similar  and 
parallel  tunnel  should  be  constructed  during  the  winter,  aqd  might  be 
carried  on  with  any  desired  expedition.  The  first  tunnel  answering 
the  purpose  of  a  drift  to  work  the  second  throughout  its  whole  ex¬ 
tent,  and  drain  off  the  water  and  thus  make  the  second  much  less  ex¬ 
pensive  than  the  first,  while  the  side  drills  used  in  the  excavation, 
would  leave  a  free  passage  for  the  water  from  one  tupnel  to  the 
other.- 

The  advantage  of  having  two  smalljHn  place  of  one  large  tunnel 
are  diminished  expense  ’n  excavation,  the  convenience  that  in  case 
one  should  he  accidemially  obstructed,  the  other  might  be  used  until 
it  was  cleared,’  but  principally  the  greater  security  of  a  small  tunnel 
in  supporting  the  superincumbent  weight. 

It  will  be  observed  that  no  estimate  has  been^  made  of  that  part  of 
the  line  included  hetween  the  head'of  the  West  Branch- improvements 
and  the  mouth  of  Sinnemahoning,  nor  of  thabparti  along  the  Alleghe¬ 
ny.  The  work  of  last  season  having  been  limited  by  the  mouth  of 
Red  bank  on  the  Allegheny,  and  the  mouthof  Sinnemahoning,  on  the 
West  Branch*  But  from  Mr.  Wilson’s  notes,  it  appears  that  the  dis¬ 
tance  from  the  latter  point  to  the  Tangascootac,  the  present  head  of 
the  West  Branch  improvements  is  3O5  miles,  and  descent  128  feet. 

The  distance  from  the  mouth, of  RedBank.to  Franklin,  would  be 
about,  sixty  .miles,,  after  cutting  off.fiye  miles  at  ,the  great  bend  above 
Red  Bank  by  a, tunnel  of  about  one  fourth  ,of  a  mile.  From  Red 
Bank  to  the  Weslermcanal  at  .the  mouth  of  Kiskiminetas  is  thirty-six 
miles.  This  being  the  extra  distance  to  complete  thn  line,  io  Pitts¬ 
burg,  making  the  distance  from  this  place  to  EjUsburg  by  way  of  the 
West  Branch  and  Allegheny  canal  sixty-five  miles  further  than  by 
the  Portage  rail- road.. .. 

The  accompanying  abstract  and  more  concise  tabular  statement, 
contain  the  estimated  expense  of  every  item  of  work  occurring  within 
the  limits  of  each,  mile  of  the  canal,,  from  the  mouth  of  the  Red  Bank, 
to  the  mouth  of  Sinnemahoning.  They  are  prepared  from  a  volume 
intended  to  be  deposited  in  the  office,  for  the  use  of  the  engineer  who 
may  hereafter  have  charge  of  the  work,  in  order  to  aid  him  in  his 
examination,  by  givinga  general  view  of  the  ground  from  what  has 
already  been  done.  The  miles,  are.  numbered  each  way  from  lire 
dam  at  the  western  end  of  the  reservoir,  those  on  the  side  towards  the 
Allegheny,  being  denominated  the  western,  and  those  towards  the 
West  Branch  (including  the  reservoir  and  tunnel)  the  Eastern 
division. 

The  maps  and  profiles  that  should  properly  accompany  the  report 
are  not  yet  finished,  but  will  be  returned  to  the  board  as  soon  as  they 
can  be  prepared. 

It  will  be  observed  that  every  item  of  work  that  will  be  necessary 
to  put  the  canal  in  complete  navigable  oi^der,  including  lock  houses,. 


7 


f$rm  android  bridges,  fences,  repairing  roads  where  they  are  injured.} 
(fee.,  are  all  included  in  the  estimate.  All  that  remains  will  be  the 
cost  of  superintendence  and  a  small  amount  of  damages.  With  re¬ 
spect  to  the  minis  along  the  creeks,  care  was  taken  so  to  arrange  the 
line  as  not  to  interfere  with  the  water  power^if  it  could  be  avoided, 
which  was  the  case  with  one  trifling  exception.  In  place  of  estima¬ 
ting  a  bill  of  damages  for  the  mill  owners,  the  increased  'cost  of  the 
canal  has  been  calculated  , so, as  to  leave  their  works  undisturbed. 

The  estimate  he^S;  likewise  been  made  upon  the.  supposition  of 
having  the  locks  constructed' of  cut  stone,  the  whole  improvement  to 
be  a  perfect- work,  no  expense  spared  to  render  it  useful  and  substan¬ 
tial,  but  not  a  dollar  for  mere  looks.  The  cost  has  been  increased  by 
shortening  the  distance  at  tha  following  points. 


On  the 

West  at  Potter’s, 

90  chains  by 

a  throuoghicut. 

at  Barr’s, 

76 

» 

tunnel  9  chains. 

at  Brookville,- 

150 

»  . 

15 

at  Knabb’s, 

118 

11,7 

?» 

at  Robinson’s, 

101 

thorough-cut. 

at- Great  Bend,* 

343 

55 

tunnel.  17,67. 

848  chainsj  distance  cut,  off  on  West, 


On  the  East, the  distance  is  reduced. 

At  Weed’s,  40  chains,  by  changing  bed  of  creek. 

At  Warner’s,,,  48.  ”  thorough-cut. 

88  chains.  . 

Making  the  total  amount, ol  reduction  nine  hundred  and  thfrty-six  , 
chains,  or  eleven  .miles  and  fifty  six  chains,  leaving  the  total  length 
of  the  canal  from  river  to  river"  one  hundred  and  twenty-six  and  a- 
half  miles.  The  importance  of '  this  arrangement  is  not  generally 
considered.  For  the  purpose  of  calculation  we  will  suppose  but  half 
the  trade  that  was  assumed  in  estimating  the  amount  of  water  that 
would  be  required  on  the  summit,  or  that  boats  will  pass  every  six 
minutes,, for  eight  months  or  two  huridred  and  lorty  days,  that  each 
boat  costs  three  dollars  and  sixty  cents  per  day,  and  travels  twenty- 
four  miles,  (if  relays  of  men  and  horses  are  used'  the  expense  must 
be  increased  in  proportion,)  making  the  cost  for  each  boat  fifteen  cents 
per  mile,  or  foralbthe  boats  in  one  day  for  each  mile  thirty-six  dol¬ 
lars,  making  in  two  hnndred^and  forty  days  eight  thousand  six  hun¬ 
dred  and  forty  dollars,  the  interest  of  one  hundred  and  forty-four 
thousand  dollars  at  six  per  cent.  Consequently  if  the  trade  be  as 
great  as  supposed  an  increased  expense  of  one  hundred  and  forty- 
four  thousand  dollars,  to  cut  off' one  mile  in  distance  will  be  repaid  by 
the  perpetual  saving  of  the  industry  of  the  country,  to  an  amount 
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o\jual  to  the  interest  of  that  sum.  The  annual  expense  of  keeping  the 
line  in  order  would  likewise  be,  reduced  in  proportion  .o  the 

distance.  .  •  j  • 

If  the  objection  be  raised,  that  the  stale  has  no  interest  in  reducing 

the  length,  especially  at  an  increased  expense,  since  boats  pay  by 
the  mile,  the  argumen  i  in  its  favour  is  supported  by,  granting  an  in¬ 
creased  toll  per  mile,  to  compensate  the  state  tor.  the  increased  expense 

in  the  construction.  -j  j 

In  an  other  point  of  view  :  This  work  is  generally  considered  a 

competitor  with  others  for  the  i  western .jtrade,  If  this  be  the  case, 

then  every, advantage  that  can  be  given, to  the  transporter,  will  be  so 
much  gaiped  in  comparison  with  rival  improvements.  But  the  im¬ 
mense  western  country,  that  is  but  beginning  to  develope  its  resources 
will  probably  ere  this  work  can  be  finished,  quiet  all  thoughts  of  ri¬ 
valry  and  demand  within  a  few  years,  increased  facilities  that  would 

now  appear  visionary  to  most  persons. 

But  although  according  to  the  above  supposition  there  would  be  an 
advantage  of  one  hundred  and.  forty-four  thousand  dollars,  in  redu¬ 
cing  the’^fine  one  mile,  still  this  requires  a  heavy  trade  and  has  not 
been  carried  to  the  same  extent  in  laying  ont  the  line.  The  above  cal¬ 
culation  was  merely  introduced  to  illustrate  the  principle.  The  addi¬ 
tional  cost  on  the  present  line,  incurred  by  going  through  rather 
than  around  the  hills,  is. not  known  as  the  levels  were  not  taken 
around  the  points,  but  it  will  in  no  case  exceed  one  tenth  of  the  pro¬ 
portion  above, .^while  in, others  it  will  reduce  the  total  cost  although 
the  expense  per  mile  will  be  greater.  ,  For  convenience  of  reference 
the  total  amount  of  the.  difTerent  kinds  of  work  together  with  their  to¬ 
tal  cost  and  average  price,  are  given  below  as  it  may  be  satisfactory 
to  have  them  to  compai^s  with  the  actual  prices  heretofore  paid,  as 
shown  in  the  reports. 

These  items  are  as  follows^  viz  : 

Average  price. 


(( 


529,741.64  cubic  yds.  common  excavation,  $52,974  10 

difficult,  “  146,578  72 

comn^on  embankm’t,  240,851  20 
difficult,  627,076  36 

rock,  296,040  90 

wall,  191,191  63 

wall  foundation^.  8,684  50 

417,527  89 
29,708  50 


(( 


C( 


(( 

55 


841,387.46 
1,927,818.06 
3,951,441.94. 

629,556.20 
327,112.90 
24,924.65, 

3,879.00  feet  length  of  dams, 

861.60^x;hains  of  tow-path, 

18^  locks 

>  average  lift  7^02  feet,  976,900  ^ 
1,278  feet  lift_  y  . 

10  reservoir,  locks, 

5,280  feet  main  tunnel, 

3^522  feet  sum  of  four  short  tunnels, 


10.00  cts. 

17.42 

12.49 

15.87 

47.62 

15.00 

34.80 


$34  .48  per  foot 
.5,367  58  each. 


Union  canal  tunnel  18  feet  wide,  cost 


^764.397  per  ft.lift. 
75,576  08  7,557  61  each. 
250,000  47  35  per  ft. 

27,  66.  per  ft. 
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Cutting  off  points, 

133,425  37.882  per  ft. 

Puddle  ditchy 

20,640 

Grubbing  and  clearing, 

54,700 

Lock  houses. 

58,100  350  each^ 

Aqueducts^- 

52,716  84 

Culverts, 

21,360 

Tow-pach  bridges,- 

14,221 

Road  and  farm  bridges. 

61,900 

Making  and  reparing  road» 

5,476  28 

iVIaking  fences,, 

8,328 

Waste  WeirSy 

23,400 

$3,767,377 

Add  for  contingencies  5  per 

cent,  188,368  85 

Making  the  total,- 

$3,955,745  85- 

This  amount  of  $3,955,745  85  resulting  from  the  addition  of  in¬ 
numerable  sums,  calculated  from  notes  taken  during  the  examination 
is  the  total  amount  that  will  be  required  to  connect  the  West  Branch 
with  the  Allegheny »  it  is  given  as  the  estimate  not  of  the  probable 
but  of  the  greatest  expense,  and  it  is  believed  that  should  the  work 
be  properly  constructed  a  considerable  surplus  will  be  left.  The  same 
principle  has  been  followed,  as  in  the  course  of  ten  years  practice  has 
been  used  by  the  undersigned  in  estimating  several  other  works, 
(small  it  is  true  in  comparison  with  the  present,)  but  in  no  instance 
has  the  expense  of  construction  exceeded  the  amount  of  the  estimate. 

Before  taking  leave  of  this  subject,  I  would  respectfully  suggest, 
the  plan  that  appears  best  to  effect  the  completion  of  this  work  in  the 
time  and  with  the  smallest  loss  of  interest.  Whenever  the  conclusion 
shall  be  officially  made  thac  the  interests  of  the  state  demands  the 
connexion  of  the  east  with  the  west,  bv  means  of  a  water  communi- 
cation,  the  most  advisable  plan  would  be  to  have  the  work  so  arrang¬ 
ed  that  it  would  be  all  completed  and  ready  for  use  about  the  same 
time.  It  is  supposed  that  it  will  require  five  years  to  finish  the  tun¬ 
nel  and  deep  cuts  at  each  side,  or  two  years  longer  than  any  other 
part  of  the  work,  and  therefore  that  they  should  be  commenced  that 
length  of  time  in  advance  of  the  rest.  During  the  third  year  the  sec¬ 
ond  grade  of  difficult  work  might  be  put  under  contract,  leaving  it 
for  the  fourth  and  fith  year  to  prosecute  the  balance  with  all  the  pow¬ 
er  that  'would  be  necessary  to  finish  it  in  time  to  meet  that  which  was 
first  begun. 

The  deep  cuts  should  be  excavated  for  the  purpose  of  draining  the 
w'ater  from  the  tunnel,  while  the  miners  are  engaged  in  excavation 
it.  The  expense  of  this  part  would  be  the  following,  viz : 


*  Union  canal  tunnel  eighteen  feet  wide,  cost  §27  66  per  foot. 
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chains  of  mile  No.  5. 

$12,957 

76 

80 

(( 

No.  6* 

27,096 

80 

(( 

No.  7. 

49,137 

83 

52 

(( 

No.  8. 

100,181 

33 

28 

(( 

No.  9. 

69,916 

59 

30 

(( 

No,  10. 

17,577 

91 

$276,867  42 


The  amooot  of  work  that  could  be  done  in  the  tunnel,  during  the* 
first  two  years,  would  probably  bring  this  up  to  $400,000  00  and  to 
these  might  properly  be  added  about  $50,000  00  for  the  reservoir 
mound,  in  order  to  give  it  time  to  become  consolidated  before  it  would 
be  required  for  use.  Making  the  total  amount  for  the  first  two  years 
$450,000  00. 

The  summit  including  the  reservoir  and  tunnel,  being  the  most  im¬ 
portant  part  of  the  work,  will  require  a  laborious  examination  in  ad¬ 
dition  to  what  has  already  been  given  to  reduce  all  its  parts  to  prop¬ 
er  proportion,  and  involves  many  questions  for  consideration.  The 
most  important  of  these,  is  the  level  of  the  summit  which  has  been 
'assumed  at  the  height  proposed  by  Mr.  Wilson,  and  used  for  the  pur¬ 
pose  of  making  an  estimate,  but  it  is  by  no  means  certain  that  a  change 
of  a  few  feet  in  height  and  a  slight  alteration  of  our  line  may  not  ef¬ 
fect  a  saving  of  several  thousand  dollars.  A  result  of  this  kind  is  an¬ 
ticipated.  This  investigation  will  consume  part  of  the  first  season, 
before  the  work  could  be  put  under  contract,  and  it  is  not  probable 
that  during  the  remainder  of  the  year  a  greater  amount  than  $200,- 
000  perhaps  even  considerable  less  could:  be  expended,  for  nothing 
should  be  done  unfil  a  very  thorough  investigation  has  been  made 
and  how  long  this  would  take,  is  uncertain.  But  sufficient  funds 
should  be  a|  command  to  ca^ry  on, the  work  at  the  points  proposed 
without. del ?iy,  sinco  every  day  lost.on  this  part,  would  to  the  same 
e^^teiit  retard  the  use  of,  the  whole  work. 

While  this  work  is  advancing,  the  interval  could  be  profitably 
employed  in  laying  out  the  rest  of  the  route  and  getting  it  ready  for 
contract,  apd  by  thus  haying  leisure  for  minute  examination  and  cool 
reflection,  errors  might  be  avoided  which  are  at  times  the  natural 
consequence  of  the  feverish  npxiety  of  the  public,  to  have  a  work 
under  contract  as  soon  as  itis  decided  that  it  shall  be  constructed; 
without  considering  that  a  canal  is  a  large  hydraulic  machine,  adap¬ 
ted  to  a  particular  use,  and  requires  as  much  reflection  's  the  contri-^ 
vance  of  other  mechanical  engines,  to  bring  it  to  perfection,  both  as 
tp  cost  and  utility. 

The  former  report  written  on  the  13th  of  December  last,  andprin- 
tedifor  the  use  of  the  legislature,  in  the  general  reports  on  the  sub¬ 
ject  of  the  state  improvements,  contain  several  view’s  of  the  question 
that  have  not  been  mentioned  in  the  present.  Among  others,  the 
reasons  for  considering  the  estimated  line  as  the  best,  if  net  the 
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i»nly  practicable  route  in  connecting  the  eastern  and  western  waters. 

For  future  information  on  this  and  other  matters  connected  with 
1  he  subject,  a  reference  is  made  to  the  former  report,  this  being  con- 
'iiidered  a  sequel  to  that,  for  the  purpose  of  supplying  what  was  there 
wanting,  in  reducing  the  general  views  there  given  to  calculations, 
,ind  stating  the  amount  in  figures. 

Respectfully  submitted, 

B.  AYCRIGG,  Engineer, 

Note, — In  the  report  of  13th  December  last,  it  was  observed  that 
we  might  command  the  waters  of  Little  Toby  by  elevating  them 
me  hundred  and  twenty  feet,  and  in  the  former  part  of  the  present 
"eport,  this  subject  is  barely  hinted  at.  The  following  are  the  facts 
11  relation  to  this  matter. 

1  Brockway’s  mill  pond  at  the  confluence  of  Rattlesnake  with  Little 
Toby  is  six  and  one  quarter  miles  from  the  contemplated  reservoir, 

'-  On  Sandy  Lick,  and  the  surface  of  the  pond  is  thirty-five  feet  above 
he  bottom  of  the  proposed  canal,  or  eleven  feet  above  the  surface  of 
die  reservoir.  The  water  would  therefore  flow  immediately  from 
;he  mill  pond  to  the  surface  of  the  reservoir  with  about  the  same  fall 
'per  mile,  as  in  the  main  feeder  of  the  Union  canaL  To  effect  this 
•^  we  might  carry  in  the  cutting  to  the  depth  of  sixteen  feet  at  each 
end,  leaving  the  tunnel  feeder  five  miles  in  length.  This  tunnel,  if 
3f  the  size  of  a  coal  draft,  six  feet  square,  would  answer  the  purpose 
and  the  expense  of  this  kind  of  work  is  sometimes  done  as  low  as 
ten  dollars  per  yard  linear ;  but  since  in  this  instance  we  would  not 
.  have  the  usual  facilities  in  draining  and  taking  out  the  waste  materi¬ 
als,  and  also  have  the  expense  of  sinking  shafts,  averaging  about  fif¬ 
ty  feet  we  may  add  one  hundred  and  fifty  per  cent,  to  the  lowest 
cost,  and  say  twenty-five  dollars  per  yard,  which  would  give  us 
i  144,000  per  mile,  or  for  the  five  miles  $220,000,  to  these  add  $17,- 
'  500  for  the  excavation  at  the  end,  and  we  have  $237,500,  say 
i  $250,000  for  the  feeder  from  Toby  to  Sandy. 

Should  this  drift  ever  be  increased  in  size  to  a  navigable  tunnel, 
and  the  deep  cuts  be  carried  in  to  fifty  feet  in  height,  the  length 
would  be  reduced  to  three  and  a  half  miles,  the  drift  being  a  prepar¬ 
ation  for  constructing  the  tunnel. 

Once  through  the  dividing  ridge  and  the  way  is  clear,  either  for  a 
navigation  to  the  Clarion  or  fora  feeder  from  it.  We  could  there¬ 
fore,  if  necessary,  have  the  waters  of  Sandy  Lick,  of  Little  Toby, 
1  land  of  the  Clarion  river,  all  flowing  into  the  summit,  and  whether 
■  this  may  not  at  some  distant  day  be  effected,  and  larger  boats  than 
any  that  are  now  contemplated,  pass  the  summit,  is  a  question  that 
may  reasonably  be  doubted.  Should  the  idea  of  ever  .connecting 
‘  these  streams  be  abandoned,  then  the  expense  of  procuring  the  water 
of  Little  Toby  may  be  much  reduced  by  building  a  dam  at  Philetus 
Clark’s,  on  a  level  forty-five  feet  above  the  former,  thence  carrying 
the  water  through  an  open  feeder  four  and  a  half  miles  to  a  second 
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reservoir  dam  on  Rattlesnake,  and  thence  by  a  drift  two  and  three 
quarter  miles  through  the  ridge  to  Falls  creek,  and  by  this  to  the 
proposed  canal. 

As  to  the  time  required  to  finish  a  drift  of  this  kind,  it  might  be 
forced  by  increasing  the  number  of  shafts,  each  shaft  being  sufficient 
to  clear  about  nine  hundred  feet  in  a  year. 

The  undersigned  is  not  prepared  to  propose  either  of  the  above  ar¬ 
rangements,  nor  yet  others  that  it  is  needless  to  mention,  since  they 
require  more  examination  and  reflection  than  he  has  been  able  to  give 
to  this  part  of  the  work.  .  As  before  observed,  he  states  nothing  in 
the  report  as  the  best  mode  of  improvement.  He  has  examined  but 
one  plan,  and  upon  that  formed  the  estimate.  If  nothing  better  can 
be  done,  the  work  can  be  constructed  at  the  expense  stated,  and  will 
answer  every  purpose  for  which  it  is  intended  ;  but  improvements 
can  doubtless  be  made  in  many  places,  and  the  arrangement  of  the 
summit  requires  particular  care.  The  large  reservoir  will  furnish  an 
abundant  supply  of  water  for  the  navigation,  but  whether  it  would 
not  be  better  to  bring  in  the  waters  of  Little  Toby,  or  in  what  man¬ 
ner,  are  important  questions  that  require  further  examination  and 
calculation  before  a  decided  opinion  can  be  formed. 

B.  AYCRIGG. 


-X 


9 


